INTRODUCTION
(RA) (1) and monosodium urate crystals in gout (2) is an essential element of the inflammatory processes in these diseases. The effect of immune complex ingestion on polymorphonuclear leukocytes must also be considered in view of the reported increased prevalence of intraarticular infection in patients with RA (3) . In an effort to examine the functional consequences of these phenomena we have utilized an in vitro yeast phagocytic system (4) to delineate the cellular (polymorphonuclear leukocyte) and humoral (supporting media) aspects of phagocytosis in various arthritides and the cellular aspects of phagocytosis in an experimental cell system.
METHODS
Serum and/or synovial fluid was obtained from 25 normal control subjects and from 16 osteoarthritis (OA), 23 RA, and 12 miscellaneous inflammatory arthritis (MA) patients. The MA group consisted of one pseudogout, one septic arthritis, four psoriatic arthritis, and six gout patients. Fluid was obtained in 10-ml glass tubes containing no additives or 143 U.S.P. U of sodium heparin depending on whether samples were to be used for cellular or humoral phagocytosis studies. Fluids from all of the patients were utilized in the humoral studies. In 13 of the patients both cellular and humoral studies were performed. The clinical and laboratory data concerning these patients is shown in Table I . The RA and MA patients shown here were similar in age, sex, duration of disease, and peripheral blood and synovial fluid neutrophil count. Medications also were similar in that some patients in both groups received aspirin and prednisone. Differences in medications were also apparent in that the gout patients were taking colchicine and allopurinol and the septic arthritis patient was receiving penicillin.
Rheumatoid factor (RF) titers of all serum and synovial fluid samples were determined utilizing the Hyland quantitative macroscopic tube test (RA-test, Hyland Laboratories, Costa Mesa, Calif.). The RF titer of the sample being tested was defined as the reciprocal of the highest dilution causing clumping of the IgG-coated latex particles (5) . All sera used for experimental studies were tested Tubes were then centrifuged and the sediment smeared for Wright's staining and counting. Final counts were reported as the mean number of yeast particles per neutrophil seen in the first 100 neutrophils encountered on each smear.
Aggregated IgG was prepared from Cohn Fraction II and complexed with RF as described by Zucker-Franklin (7) with the modification that 2 ml of fresh normal sera was added to the tubes in which the complexes were formed. The methods of Schumacher and Phelps (8) were utilized in the preparation of synthetic monosodium urate crystals and in the fixation and electron microscopic examination of control cells and cells incubated with IgG-RF complexes. Oil red 0 was dissolved in paraffin and particles 0.5-5 gum in diameter were prepared according to the method of Stossel, Pollard, Mason, and Volan (9) . In all experimental cell studies, normal peripheral blood type 0 neutrophils were separated as before and incubated for 30 mim with the preformed complexes or monosodium urate crystals at 370 C. These cells were then washed twice in normal saline. Viability testing was done by adding 1 drop of 1%l trypan blue vital dye to 1 drop of cell suspension and examining the neutrophils for dye exclusion. The data from all studies were analyzed using Duncan's new multiple range test for analysis of variance (10) . All significant differences exhibited P values of 0.01 or less.
RESULTS
As shown in Fig. 1 ever, this level of phagocytosis was significantly lower than that observed in normal serum and significantly higher than that seen in Earle's solution. In additional studies normal peripheral blood neutrophils exhibited normal phagocytosis in the sera of 11 of the RA and 6 of the MA patients. Fig. 2 depicts yeast phagocytosis in normal serum by neutrophils from the peripheral blood of normal subjects and from the peripheral blood and synovial fluid of the seven RA and six MA patients described in Table I . There were no significant differences in phagocytic capacity among the peripheral blood neutrophils. Phagocytosis by both RA and MA synovial fluid neutrophils was significantly decreased and that of the RA patients was significantly less than that of the MA patients. As shown in Table I (11) which demonstrated with a staphylococcal system decreased phagocytosis by both peripheral blood and synovial fluid neutrophils in RA synovial fluid. The yeast system employed here also has detected a humoral phagocytic defect in the synovial fluid of patients with other types of arthritis and a cellular phagocytic defect more marked in RA than MA patients' synovial fluid neutrophils. These phagocytic defects along with the chemotactic defect described by Mowat and Baum (12) may be factors in the clinically observed (3) increased incidence of septic arthritis in patients with RA.
Experimental cell systems were utilized to eliminate some of the clinical and immunochemical variables inherent-in patient studies and to examine more closely the effects of IgG-RF complex or monosodium urate crystal phagocytosis on polymorphonuclear leukocyte function. These studies have shown that ingestion by neutrophils of monosodium urate crystals does not interfere with subsequent yeast phagocytosis. This finding suggests that in patients with gout there is a different mechanism of interaction between the ingested particle and the neutrophil. The absence of subsequent lowering of yeast phagocytosis after neutrophil ingestion of paraffin oil red 0, which produces spatially similar intracytoplasmic inclusions (9) to those produced by the complexes (7), again suggests that the IgG-RF complexes react in a specific way in the ingesting neutrophils to prevent subsequent yeast phagocytosis. Trypan blue staining demonstrated no increased incidence of cell death in the test neutrophils as a cause for this phenomenon. The fairly constant correlation between the RF titers of the sera employed in producing the complexes and the phagocytosis lowering effect on the test neutrophils suggests the existence of a dose-response relationship in this experimental system. Further studies are necessary, however, to define more clearly the mechanism by which IgG-RF complexes may be important in the production of the decreased phagocytic capacity shown in this study to be present in the synovial fluid polymorphonuclear leukocytes of patients with rheumatoid arthritis.
